00 P1 | 6A

B10 ol e.g. use kcos(x+a) explicitly stated
o> kcosxcosa—ksinxsina explicitly stated
** kcosa=1 and ksina=1
o k=42
-5 =1 I
tana=1, a=]
*° max.value = 2 when x= %
01 4C
p2 1 o T
05 '2 kcosxcosa—ksinxsina stated explicitly
. kcosa=8 and ksina=6 stated explicitly
> k=10
*  2=36.9 ans: 10 cos(x +36-9)°
02P1 | 4C, 3B
Q9 ' ksin(x)cos(a) — kcos(x)sin(a) explicitlystated
o> kcos(a)=1 and ksin(a) =1 explicitlycstated
© k=12
ot _I ;
=7 ans: 2 sin(x—¥)

\E"__'-______
*>  correct shape of graph (ie sin) but / \
not passing through the origin

«°  graph lies between 42 and —+/2

; (m _|[5m ] - _/
o =0 —‘,DLG,—I
|._4 J.”.l 4 ] ( } 45
3.(JA | 4C,2B
N .
02) P2 ol ksinx®cosa®+kcosx®sina® stated explicitly
o2 ksina®=1 and kecosa®=-/3 stated explicitly
o k=2
ot 2=30 ans: 2sinfx + 30)°
o> max=5+2=7
o =50 ans: max = 7 when x = 60
03 P2 | 4C, 3B
Q7 1 : o o Oy ol o i
*"  ksin(x®) cos(a®) + keos(x”)sin(a®)  stated explicitly

*  Lkeos(a™) =2, ksin(a™) =5 stated explicitly
o k=429 (54..)
o' 7=68.2° ans : 429 sin(x + 68.2)°




** /29 sin(x+68.2)° = —/29

*° x;=201.8°
o yp =—/29 ans : (201.58°, —ﬁE_Q}
04 P2 | 4C, 3B
Q6 o' koosroosa + ksinzsina STATED
o' kecosa=3 ksina=5 STATED
o k=3
o a=59
o’ u@nm{x —-59)°=4
o' 1 —59= any one of
—46-7,46-7, 313.3
o 1=12-3
05P1 | 4C, 5A
Q10

o ksin(r)cos(a) — kcos(z)sin(a) | STATED EXPLICITLY

o kcos(a) = Lksin(a) = \E

STATED EXPLICITLY

o k=2
T
o a=—
3

¢ y=3+ 25111[3: - %y

a sketch showing

o' a sinusoidal curve

¢ y-intercept at ([].. 3- \I'q ) and no r-intercepts

El o -"ll.
¢ maxat |—.0 7

11
¢ min at Ifly 2T

OR




= cos(z) + \)"_ 3sin(r) =

L
o tan{n: = ——1;
o 1na:-:r1a‘.{%’.5}
¢ minatf Hf—l)
o j:=[]=}-;;=3—\'{§
and annotated sketch.
06 P2 | 4C, 3A/B
Q10 o' ksin(z)cos(a)— kcos(z)sin(a) stated explicitly
o keos(a) =T, ksin(a) = 24 stated explicitly
o k=25
o a=129 4 marks
o 25sin(zx —1.29)
o 2=125c0s(zr—1.29)=1
o =282
3 marks
07 P1 | 4C, 4A/B
Qll 1 g1 kcoa(z)cos(a) + kain(z)sin(a)  stated explicitly
o’ keos(a)= \‘E kemn(a) =1 stated explicitly
o k=2
o a==
i
a cketch showing
o ma.:i{%_....) and min(%:_....) v (1— )
. . . 62
o’ mm{{....?} arnd min {—?} 1
T (22 im
o' (20) and (= 0
5
L G\[E i x
[0.45) Bk
1)
08 P2 | 2C, 4C, 2C/B
@ g
o g=—3
o’ kcosrcosa —keinremna stated explicitly
o keoza = NE and kemna =3 stated explicitly
o k=4
o a 7= 0848
o 4 coa(z + 0-848)
o —4gin(zr + 0-848)




gOZPZ use addition formula o' kcosy cosa” —ksin x° sinag
compare coefficients o kcosa®=12 and ksina® =5
process k s« 13
process a ot 27.5
state maximum and minimum o’ 13, —13
find x corresponding to max. value ' maximum at 337-4 and no others
find x corresponding to min. value | ® minimum at 157- 4 and no others

or

** 337-4 and 157 -4 and no others

o’ maximum at 337 -4 and minimum at 157 -4

%)22;1 use compound angle formula ' kcosxcosa—ksinxsina stated explicitly

compare coefficients o kcosa=1and ksina= \E stated explicitly
process k ¢ 2 (donot accept -\E )
processa o % but must be consistent with
interpret y-intercept 1
strategy for finding roots o eg.2 CGS(I +%) =0 or Jgsinx =CosX
state both roots o E 7T

i1 ]

14 P2 | use compound angle formula o' ksinx°cosa’—kcosx®sinag® stated
compare coefficients o kcosa®=\3andksina®=1 stated
process for k o 2 ( do not accept V4)
process for a ot 30

interpret expression o 4—5x2sin(x—30)°
state maximum o 14

PRE 2000 ANSWERS - Degrees

1 o ksin(x—a)=ksinxcosa—kcosxsina stated explicitly
> kecosa=2 and ksina=5
.3 k: @

o a=68-2
2 o tanx=3 P ! l':z(sin2 x+cos’ x) =29
I
02 x=068-2 -2 k= Jﬁ
2 5 ! 5
3 3
] k =25+4 or k:— l - =§ -
Sin63.2 I tanx =+ or sinx 755
4
O k=429 I & x-e82




1 5
* keosa=1

o ksing=3
@ k=410

o g=7186

+’  maximum =5++/10
o angle =161.6°

use compound angle formula
compare coefficients
process for k

[

o Fksmx®cosa’kcosxsma’
o Fkcosa®=\3 and ksina®=1
e 2 ( do not accept Vi)

(2]

[*5]

o 30
o  4-—5x2sin(x—30)°
o 14

stated
stated

process for a
interpret expression
state maximum
(@ o' kcosxycoso+ksinysina
o kcosaw=2 and ksinag=3
¢ k=413
o a=563
3 _ o 05
() ¢ cos(x-56.3)P= 75
o x_563=820, 278.0

o x=1383, 3343

o strategy:eg. ......ksin{x—a)

o/ x-563=439, ¥r=1002°
8 10240

Alternate solutions

stated or implied by *°

o’ ksinxcosa-kcosxsing stated explicitly
> kcosa=2 and ksina=3 stated explicitly
! k=413
'5 g=563
E H i
*  sin(x-56.3)= %
o x—563=439, 136.1 136.1 stated or implied by the
appea 192.4in
10020 and 1924° rarice of 192.4 in *
OR




kcos{x — &)
boosxcosa+ksinxsina
boosg==3, kaina=2
k=13, ta:nﬂ=—-g-
i=148.3

costx = 146.3) = L.6¥3
x-1463 = 461, 3139
r=1924, 4502
r=1924, 1002

ksin{x+ a)
ki xcose+ koos xsing
kcosa=2, kiing=-3

k=413, tani=-3
@=3R7

sindx + 35.7)= 0693
x+337 =439, 1341
x=-2508, 16746
x=1002, 1924

keos(x +a)

koos xoosd — ksin xsina
kcosam =3, ksing==2
k=413, I-.am.:=§-

a= 2137

eos(r +213.7) = 0693
x+2137 =461, 3139
r=-1676, 1002
r=1924, 1002

{a}

1 : . .
. k(sinxcosa—cosxsina) or equivalent

2 kcosax =3 and ksing=1
o k=410
o a=18.4
(B o V10 sin(x—18-4)" =5
S sin(x—18-4)" = :}5 or equivalent
7 634
& 153.4
@ 7 strategy stated or implied
% x<634 and x21534
@ &' kcosxcosa-ksinxsing stated explicitly
o ksina=3 and kcosa—2 stated explicitly
@ k=413
4 a-563
B & 13 cos(x+563)
o Max=+13 and min=-13
J x=303.7 and no further answers
8 x=123.7 and no further answers
€ ' MinValue=0




(a)

)

(c)

cos(x + 30)° = cos x° cos 30° — sin x° sin 30°
43 1
—

o5 x"—fsin x°

Zx(%cosx’h%sinx"]—sinx‘*

keosx®oosa® — ksinx®sing®
ksina®=+/3 and ksina®=1

k=7 0G = 426
o=491

J7 cos(x +49.1° =1
x=18.7°
x=2431°

10

{a)

{b)

(c)

* strategy including expansion of ksin(6 - a)

o kceosaa=8 & ksina=16
* k=85 orequiv.

* tang=2 = a=634

* " 8(2+sin@-2cos8) =30

11
-

12
.

13
.

8+/5 sin(0 - 63-4)" =14
sin(8—63-4)° =0-783

6=51-5+63-4=114-9

+* area of triangle = %x-:lxd:sinﬂ or 2x%x4sin%x4ms%

strategy for finding length of side of square or rectangle
for length of side or (length of side)” of square/rectangle
area of rectangle

simplifying

Note : For *° various forms of the length are

2sind

ﬁ“(m_%} ,-.||1t':|—16cns 7

deing ’Jf
rect: SiIl[ a 32-32cosf

%8}

square: 4sin %,




11

@ ! kcos20t° cosa® + ksin 204 sin a°
> keosa®=1 and ksing®=+/3
o k=2
o a=60
(B o  endpoints: (0,1) or (18,1)
5 zeros: (75,0) and (16.5,0)
«’  stationary points: (3,2) and (12,-2)
¥ correct annotation of graph
© & 2c08(20t-601°=15
0 20r-60=414=1=51
o' 20t-60=-414=¢=09
12/ @ o' kcos30t°cosa® + ksin30t°sina® © o' 0800 hours
o2 kcosax®=1 and ksina‘*:'q@
o k=2 @ 2 56 hoursand 104 hours
o a=60 o e.g. between 5am and 1lam
® o maximum at (2,2
«*  minimum at (8,-2)
o’ endpoints: (0,1) or (12,1)
o8 graph correctly annotated with 3 points
o’ sketch with original amplitude increased by factor of 60
10 sketch with original graph translated [23{]]
Bl o s
2 p=2
o? c=
d d=3
® & p=3
o gsin(px +r)’
= qsinpxn cost + q-:osp*xn sinr
o g=+13
o geosr =2, gsinr’ =3
or tanr®= %
9

r=56-3




PRE 2000 ANSWERS - Radians

1 use compound angle formula kcosxcosa—ksinxsina stated explicitly
compare coefficients kecosa=1and ksina = —-.E stated explicitly
process k 2 (do not accept .\E )
processa % but must be consistent with «*
interpret y-intercept 1
strategy for finding roots e.g. 2 ::ﬂs(:r +%) =0 or \Esinx = COSX
state both roots %- ?_;':

2

@ &' sinp="R" and OB=1+"hor"

- 0C=1+2cosp

S (1+2cos p}z +(1+ 2sin p}z and completes proof

©@ o'° OB=1+2sin 4 and completes proof
11
L

BD=(1+ﬁ}xﬁ

2 BC=2442

® o' Kkcos(p-o)= kcospcosa+ksinpsina
¢ kcosa=4 and ksing=4
$ k=42
o I
a=3
of maximum value = 6+ 4+/2
9

*  occurswhen p=7%

o2 6+4-E=(2+q/§)2 50 J6+442 =242




